Simple and efficient method for generation of induced pluripotent stem cells using piggyBac transposition of doxycycline-inducible factors and an EOS reporter system.
PiggyBac (PB) transposition of reprogramming factors (Oct3/4 (O), Sox2 (S), Klf4 (K) and c-Myc) is a safe, nonviral method for generating induced pluripotent stem cells (iPSCs). However, compared with retroviral methods, the reprogramming efficiency of the PB-mediated methods is relatively low. In this study, we describe a simple and efficient system for generating high-quality iPSCs by a single transfection of multiple plasmids that does not require the use of a virus, special instruments or skilled techniques. To improve reprogramming efficiency, we modified the components of the polycistronic 2A vectors used in this study and also investigated the combination of another reprogramming-related factor (L-Myc). By simultaneous transposition of multiple PB vectors containing an EOS (early transposon promoter and Oct3/4 and Sox2 enhancers) reporter and modified polycistronic doxycycline (Dox)-inducible factors, we reprogrammed mouse somatic cells with an efficiency higher than is usually obtained with retroviral methods and we established some iPSC lines that contributed highly to chimeras. By using the Dox-inducible system, we also showed that the appropriate elimination of exogenous-factor expression at appropriate time accelerated the induction of Oct3/4 when a combination of OKS and c-Myc vectors were used.